Of 100 uteri of ewes collected from a slaughterhouse, 44 had endometritis. These cases were classified as acute endometritis (18%), acute lymphocytic endometritis (59%), chronic non-suppurative endometritis (16%) and suppurative endometritis (6.8%). Aerobic bacteria were isolated from 26 uteri. The most commonly isolated bacteria were Escherichiu coli, Corynebacterium pyogenes, and Staphylococcus aureus. These organisms then were inoculated into the uteri of normal ewes. None of the inoculated bacteria consistently produced any particular type of endometrial lesion.
Materials and Methods
One hundred uteri were collected from aged ewes slaughtered at A1 Fodailiah abbatoire, Baghdad, from October 1977 to February 1978. The ovaries of these ewes were examined to determine the phase of the oestrus cycle.
Immediately after slaughter, the uteri were opened under aseptic conditions and material for isolation of bacteria was collected from the lumina on sterile swabs. The swabs were inoculated into nutrient broth and incubated for 24 hours at 37"C, then plated on blood agar and reincubated for 24 hours at 37°C. The isolates were identified biochemically and serologically.
The uteri were examined for gross lesions, and blocks of uterine tissue were fmed in 10% formol saline and embedded in paraffin. Sections 4 to 5 pm thick were stained with haematoxylin and eosin (HE), van Gieson and phosphotungstic acid haematoxylin [9] .
Twenty-four 8to 10-month-old normal ewes were each injected with 4 mg/day of a 10% suspension of tetracycline hydrochloride for three successive days, then left without treatment for five days before experimental infection.
To bring the reproductive system under the effect of progesterone, all ewes were given 1 ml of an intramuscular injection of 5 mg/ml oestradiol benzoate (Intervet. Oestradiol Benzoate, Oily base, Intervet International N.V., Boxmeer, Holland). This was followed by eight 1-ml doses of 125 mg/ml progesterone (Primolut Depet, Hydroxyprogesterone hexonate, Oily base, Schering AG, Berlin/Bergkamen) given every 48 hours. Five injections were given before injection of bacteria into experimental ewes, and three doses after.
The three organisms isolated from the natural cases were injected into the ewes. Three groups of eight ewes (six inoculated and two non-inoculated controls) were used. Group I was inoculated with E. coli, group I1 with Staphylococcus aureus, and group 111 with C. pyogenes. The dose of each inoculum was 6 X lo6 bacteria/ml of 24-hour-old cultures as determined by the McFerland tube method [5] .
The organisms were introduced directly into the lumen of the uterus after laparotomy under aseptic conditions. Neither local nor systemic antibiotics were given after inoculation. Control ewes were given sterile physiological saline in the same manner.
Six days after inoculation, infected and control ewes were killed and their uteri examined for gross lesions. Samples then were processed for bacteriological and histological examination as described for the abbatoire ewes.
Results

Natural cases
Of 100 uteri from the abbatoire, 44 had endometritis. Eight uteri had acute endometritis. The mucosal surface was rough with petechiae and some white turbid exudate in the uterine lumen. Microscopically, there were severe edema, dilated blood vessels and hemorrhages. Many neutrophils infiltrated the stroma of the endometrium, where they concentrated in the superficial third and on the sloughed epithelial areas. Neutrophils collected in the lumina of dilated uterine glands, and completely replaced some necrotic glands. There were few lymphocytes.
Acute lymphocytic endometritis, found in 26 uteri, was the most common type. No macroscopic changes were seen. Many lymphocytes and plasma cells were around the uterine glands, in their lumina and in the stroma, especially under the lining epithelium, through which they infiltrated. The lymphocytes had lost their shape and become irregular or hexagonal and more deeply stained. The blood vessels, especially those near the surface, were thrombosed and there was infiltration of lymphocytes and plasma cells. The epithelial lining of the uterine glands and of the mucosa showed severe damage and necrosis in some areas.
Seven uteri had chronic non-suppurative endometritis. The mucosal surface was dry, rough, irregular and sometimes cystic. There was formation of polyps because of the irregular contraction of the proliferated fibrous tissue in the stroma and around the blood vessels and the uterine glands. Some glands were atrophied; some were dilated. Moderate numbers of focal or diffuse lymphocytes and plasma cells were seen. In two cases there was squamous metaplasia of the superficial epithelium Three uteri had suppurative endometritis. The uterine lumen contained a large amount of pus. There were erosions on the tops of the cotolydons. Ulcers with hemorrhagic granulation tissue base also were seen. In two uteri there were large ( fig. 1 ). abscesses involving the whole thickness of the endometrium, either opened on the surface or closed and surrounded with a thick connective tissue capsule (fig. 2) . The third uterus had deep mucosal ulcers, the base of which was granulation tissue. Some uterine glands were necrotic and were replaced with plasma cells and lymphocytes. Masses of neutrophils collected in the lumen of some glands, causing dilatation. Purulent exudate also was seen on the surface of the sloughed epithelium.
Aerobic bacteria were isolated from 70 uteri. Twenty-five of these had endometritis. Thirty uteri were bacteria-free, and of these, 19 had endometritis.
E. coli, C. pyogenes and S. aureus were the most commonly isolated organisms. E. coli was isolated from 12 uteri. In five uteri it was the only bacterium recovered. In four it was mixed with S. epidermidis, in two with S. aureus and in one with C. pyogenes.
C. pyogenes was isolated from seven uteri. In one it was recovered with E. coli, in the others with micrococcus and sarcina.
S. aureus was isolated from six uteri. In two it was with E. coli.
Experimental cases
Group I ewes (infected with E. coli) had acute endometritis with aggregations of large numbers of neutrophils in the lumina of the uterine glands. The collections were obvious especially around the deeply seated glands. Group I1 ewes (infected with C. pyogenes) also had acute endometritis. The neutrophils were collected in and around the uterine glands, especially those situated superficially. Group I11 ewes (infected with S. aureus) had more severe inflammation than did the other groups. Infiltration of neutrophils in and around the uterine glands involved the entire endometrial thickness. Some glands were replaced by neutrophils ( fig. 3, 4) .
Two ewes from each group showed a dissimilar picture. In these ewes, many plasma cells and lymphocytes infiltrated the endometrial stroma and sometimes elevated the superficial epithelium, which caused it to slough ( fig. 5 ).
Controls showed no macroscopic or microscopic uterine changes. The inoculated organism always was reisolated successfully.
Discussion
Although we were able to isolate aerobic bacteria from 25 ewes with endometritis (56.8%), we failed to isolate any organisms from 19 ewes (43.2%) with obvious lesions of endometritis. Several other kinds of microaerophilic, anaerobic bacteria as well as mycoplasma or viruses may be the cause of endometritis in such cases. Indeed, the lesions may be caused by non-infectious agents. Similar explanations have been given for endometritis in mares [7] . E. coZi was the organism most commonly isolated in the natural cases. The presence of E. coli with other isolates such as C. pyogenes and S. aureus from cases of endometritis has been reported [4]. In three natural cases with suppurative endometritis, E. coli was accompanied by either C. pyogenes or S. aureus. E. coli was the organism most frequently associated with pyometra in ewes in one study [l], and was associated with pyometra in 85% of the bitches in another study [l 11. No relationship between the organism and the type of endometritis it might cause was confirmed in our study.
It is difficult to correlate specific pathological changes with specific infections in natural cases because of a lack of control of variable factors such as the purity of infecting organisms, the hormonal state of the uterus, the longevity of an infection or the immune status of the animals. In the experimental animals in this study, these variables were controlled, except for immune status and the possible presence of organisms such as ureaplasma or viruses. Our results do not indicate any correlation between an infecting organism and the type of lesion produced.
